Schwannomas are benign, usually encapsu lated, nerve sheath tumours derived from Schwann cells. One of the most common types of benign peripheral nerve sheath tumours, they are common in cranial and peripheral nerves but are rarely located in the pelvis. [1, 2] Schwannomas can occur spo radically or as manifestations of genetic conditions such as neurofibromatosis types 1 and 2. Pelvic schwannomas have no specific radiological features and are often consid ered to be urological diseases or gynaeco logical masses. [3, 4] We report the rare case of a woman with a pelvic schwannoma in the right parametrium and extending into the right thigh.
Case report
A 23yearold woman was referred to a general surgery outpatient department for management of an abdominal mass of increasing size and sustained pain in the right leg that had been present for 13 years. The pain was independent of activity, and the patient had no sign of neurovascular deficit. The swelling had progressively increased in size since it was first noticed and was initially associated with occasional dull intermittent pain that radiated to the right lower limb.
Five months before presentation, the mass became extremely painful. The pain was throbbing and stabbing in nature, constant, radiated to the right lower limb, and was exacerbated by movement and relieved by rest. There was associated swelling of the right lower limb on standing for long periods, numbness and paraesthesiae. There was no history of other gastrointestinal or cardiovascular symptoms. The patient denied any unexplained weight loss and had a negative history for cancer. Her medical, surgical, obstetric and family history was unremarkable.
Physical examination revealed a well nourished young woman, afebrile, anicteric, not pale and well hydrated, with a dumbbell shaped mass on the right lumbar region of the abdomen extending to the right thigh and measuring 25 × 20 cm (Fig. 1) . The mass was smooth and firm with welldefined edges and tender around the femoral region, and was attached to the underlying structures but not to the skin. There were varicosities over the mass at the femoral region but no lymphadenopathy. There was full power in all the muscles, and sensation was normal in the right lower limb. The femoral, popliteal, posterior tibialis and dorsalis pedis pulses were all palpable with adequate capillary refill in all the digits.
The results of routine haematological investigations and urinalysis as well as testing for several tumour markers, including carcinoembryonic antigen, αfetoprotein and carbohydrate antigen 19.9, were all within normal limits.
Imaging
Imaging studies included plain radiographs, ultrasonography and a computed tomography (CT) scan of the abdomen and thigh.
Radiographs of the right hip and thigh revealed softtissue swelling with no bone deformities. A chest radiograph was normal. Schwannomas are benign, usually encapsulated, nerve sheath tumours derived from Schwann cells. They commonly arise from the cranial nerves as acoustic schwannomas and are extremely rare in the pelvis and retroperitoneal area (<0.5% of reported cases) unless they are combined with Von Recklinghausen disease (type 1 neurofibromatosis). We report the case of a 23yearold woman with a mass extending from the umbilical region in the abdomen to the upper twothirds of the thigh. As this tumour is so rare, and in order to ensure optimal treatment and survival for our patient, a computed tomographyguided biopsy was performed before en bloc tumour excision. Because of the possibility of malignancy, complete excision of the mass was performed, with pelvic blunt dissection. Histological examination showed a benign neoplasm, originating from the cells of peripheral nerve sheaths; the diagnosis was a schwannoma. Abdominal schwannomas are rare neoplasms that can be misdiagnosed. Laparoscopy is a safe and efficient option for approaching benign pelvic tumours and may offer the advantage of better visualisation of structures owing to the magnification in laparoscopic view, especially in narrow anatomical spaces. However, in our case laparoscopy was not considered owing to the size and anatomical location of the tumour. Serial axial contrastenhanced CT images showed a 26.5 × 26.3 × 16.3 cm well defined dumbbellshaped heterogeneously enhancing mass arising at the level of L4 on the right and extending inferiorly lateral to the right femoral vessels to the anterior compartment of the proximal right femur, about 7 cm inferior to the pubic symphysis. The mass had internal calcifications and internal areas of hypodensity suggestive of cystic degeneration. It also exerted a mass effect, displacing bowel loops superiorly, and compressing and displacing the urinary bladder, uterus, distal inferior vena cava and right iliac and femoral vessels to the contralateral side. The mass was in close proximity to the femoral vessels, but was not seen to infiltrate or spread to adjacent organs. The bones appeared normal, with no remodelling or lytic or sclerotic lesion seen (Fig. 2) .
Diagnosis and treatment
A diagnosis of right femoral nerve schwan noma was made. Total removal of the mass (Fig. 3) was achieved through laparotomy and extension of the incision to the upper thigh.
Intraoperative findings were a right retro peritoneal mass extending from below the right kidney to the upper twothirds of the right thigh with superficial varicosities. The right kidney, ovary, ureter, femoral artery and vein, liver and bladder were normal.
The preoperative findings indicated that we had to deal with a retroperitoneal tumour of unknown pathology in a nulli parous woman in her reproductive years. The abdomen was opened through an exten ded lower midline incision. A large retro peritoneal mass, measuring 26.5 × 26.3 × 16.3 cm, was noted in the right para metrium and in close proximity to the internal iliac vessels. Complete excision of the mass was performed. Histological examination showed a benign neoplasm originating from the cells of the peripheral nerve sheath consistent with a schwannoma (Fig. 4) . The patient recovered well, was discharged on postoperative day 10 and was seen again for followup 2 months after surgery (Fig. 5 ).
Discussion
Schwannomas are nerve sheath tumours that arise in peripheral, cranial or visceral nerves at any anatomical site in the human body. [5, 6] These tumours commonly arise from the cranial nerves as acoustic neuri nomas, but they are extremely rare in the pelvis and the retroperitoneal area (<0.5% of reported cases), unless they are combined with Von Recklinghausen disease (type 1 neurofibromatosis). [6] Schwannomas are nonaggressive, slowgrowing, soli tary neo plasms with an extremely low possi bility of malignant transformation or recur rence after excision. [7] Macro scopically, schwannomas are solitary, wellcircum scribed and encapsu lated tumours. [4] As a result of their slow growth rate and anatomical location, pelvic schwannomas remain asymptomatic and are discovered either incidentally during a medical investigation for unrelated symptoms or when they become sufficiently large to cause a mass effect. [7, 9] This mass effect can lead to pain in the pelvic area and lower back and a sense of heaviness accompanied with urinary and digestive symptoms caused by bladder and bowel compression. [9] Pelvic schwannomas are not easily diagnosed. The clinical signs and symptoms are not pathognomonic for this pathological entity.
Our case encouraged us to conduct a literature review and document cases of abdomino pelvic schwannomas. The small number of these cases indicates the rarity of retroperitoneal abdominopelvic schwann omas. One case was a retro peritoneal pelvic schwannoma located in the right paracolpium, [10] and another was a schwann oma present at the L5 vertebral body and causing pelvic pain. [11] Takeuchi et al. [12] reported 11 presacral and lateral pelvic region neurilemomas, 8 of which were located in the right or left presacral area and 3 in the lateral extraperitoneal region. One pelvic schwannoma of the anterior surface of the sacrum mimicking an ovarian cyst was also reported. [13] An additional case of a retroperitoneal schwannoma localised in the pelvic cavity with complete cystic degeneration, mimicking an ovarian carcinoma, was reported, [14] and there was one report of a presacral neurilemoma. [15] One pelvic retroperitoneal neurilemoma arose in the fallopian tube, [16] and one malignant schwannoma arose in the cervix. [17] Yadav et al. [18] reported one case of neurilemoma located in the right adnexa, and Sinha et al. [9] reported two cases of pelvic schwannomas located in the broad ligament, with the clinical expression of a broadligament myoma. One reported case of neurilemoma of the pelvis mimicked a myoma of the uterus. [19] Pelvic tumours, and specifically pelvic schwannomas, can cause chronic pelvic pain, as was reported in a case of a femoral nerve schwannoma with the clinical expression of chronic pelvic pain. [6] There were two cases of obturator nerve tumours arising from Schwann cells, one expressed as a pelvic tumour and the other as an ovarian tumour. [20] Nine cases of schwannomas mimicking ovarian malignancies have also been reported. [21, 22] Pelvic schwannomas, as mentioned above, are easily misdiagnosed owing to the lack of [23] Because the vast majority of schwannomas are benign tumours, simple tumour enucleation could also be effective. In these surgical approaches it is important that the surgery does not result in neural lesions. [7] The presacralretrorectal space is considered to be a downward extension of the retroperitoneal space because it communicates superiorly with the latter at the level of peritoneal reflection (S2 S3 vertebrae); surgical extirpation of presacral and pelvic tumours may therefore present several difficulties owing to limited access and poor visualisation in a narrow pelvis. [23, 24] Schwannomas are solitary, wellcircumscribed, encapsulated tumours, and do not invade local tissues. [4] Owing to these characteristics they are easily dissected from adjacent tissues, which makes laparoscopic resection possible. Laparoscopy is a safe and efficient option for approaching benign pelvic tumours and may offer the advantage of better visualisation of structures because of the magnification of the laparoscopic view, especially in narrow anatomical spaces. [23] Our literature review indicated that laparo scopic excision of these neural tumours is the treatment of choice. We used open surgery in our case because of the large size of the tumour and the extension into the thigh.
Of note is that many pelvic schwannomas were misdiagnosed, and were discovered during an operation that was considered to be the optimal therapy for the initial diagnosis.
